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O.XHOX.XKB-a-CK-BKRXVATXV.S EOR THE TREATMENT OE »»» LEASES 

W. invention rdates to organic expounds,** preparation and use as pharmaceuticals. 
The invention provides in one aspect a compound of formula I 

JL 



I— G 



in free or salt or solvate form, where 
-C~Y- denotes -CH2-CH2-, -CH=CH- or -CH2-O-; 
one of R 1 and R 2 is hydroxy and the other is hydrogen; 
G is a group having the formula la, lb, Ic, Id or Ie 
R 3 





R 19 R 18 ^R 21 




n 1 is an integer from 0 to 4; 

w henn.U0,R. iS ^^-CH 1 -CH i -,C^-CH 2 ^-^^^O.CH 2 , 
r» c CHz-CH 2 -S-,-CH 1 -SO-,-CH I -S0 2 -orabond,andRWs-CRW-, 

-Cft-Ofe-CH,, -0-, -CHrO-, -Crfe-O-CH,-, -S-, -SO-, -SO,, -CHz-S-, -CH2-CH2 , 
-CH2-SO-, -CH2-SO2- or a bond; 
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R . u hydrogen or Cr-C^alkyl optionally substituted by a C, Cl! -carbocychc group or by 

phlyto ring together form a phenylene ring, CCro^ydoalkyl, C 3 -C,^cloalke„yl or 5- 

^l R »ar« independently hydrogen, Cr-O-alkyl or C-Co-^oxy, either of which 
being optionally substituted by a Cs-Cis-carbocydic group; 

Cxs-carbocyclic group; 

n 2 is an integer from 0 to 4; 

Ci-Cio-alkoxy; 

R.is hydrogen, hydroxy, CCro-alkyl or Cr-C-alkoxy 

R> M d R- are independendy hydrogen, halo, a OC-carbocychc group, a 5- or S 

.ulphur.a-Cro-alkylopdonally subbed by a Cs-C-earbocychc group, or Cl -C 10 alkoxy 

optionally substituted by a Ca-Cu-carbocyclic group, , ineithercaM 

or R' and R« together form a Cj -C I0 -cycloalkyl or O-Cro-cydoalkenyl >n erther case 

optional* substituted by Cr-Cro-aUty, or C '^^ M op— sutetitote d by 

R» is hydrogen, hydroxy, a C^-carbocychc group, Cr C„ alkyl p y 

a C,C I- carbocyclic group, or Cl -C I0 -alkoxy optionally snbsntuted by a O-Crs-carbocychc 

group; 

^WaS-or^-menrberedheterocyaic ring wherein at least one of the nng atoms rs 
a-Cro-Ilkenyl, C-Cro-alkoxy, C,-C ls -araUc,loxy, u«*C****fi. amlnocarbonyl, 
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amino, C,C M -alkylamino, dUCt-Oo-alkyllamino, a C-C-carbocyclic group or a 5- or 6- 
ffl embered heterocyclic ring wherein at .east one of the ring atoms is nitrogen, oxygen or 

sulphur, v 
or any two of R», R», R« and R« that are attached to adjacent carbon atoms on the 

1ms is nitrogen, oxygen or sulphm, or a benzene rmg optionaUy subsmuted b, halo, 
cyano, hydroxy, carboxy, aminocarbonyl, nitro, CM* Cr-C.o-alkoxy or CrQr 
cycloalkyl; 

n 4 is an integer from 0 to 4; 

R » and R» are independently -CR3o R «., -Cft-CH,, -Cft-CHz-CH,-, -O, -Cft-O-, -CH, 

O-Cft- -S, -SO-, -SO,-, -CHa-S-, -Ctt-Cft-S-, -CHa-SO, OMOr or a bond; 

*, is hydrogen or Cr-C-alkyl optionaUy substitnted by C, Cl o-alkoxy, C 7 -C lJ; aralkyloxy, 

!c,cI<arUcUcgronporhya 5 .ore- ffi enrberedheterocycUcgronpwhere 1 nat 1 eastone 

of the ring atoms is nitrogen, oxygen or sulphur; 
orwhenR«is-CR»R ! SR 1 'andR«formaC s -C 1J -carbocydicgroop; 

K- and R 21 form a 5- or 6-membered heterocyclic ring wherein at leas, one of *e nng 
cyano, hydroxy, carboxy, aminocarbonyl^ 

C-C-alky. optionally substituted by C-C^ycloalkyl, or C-C-alkoxy optionally 
substituted by C 3 -Cio-cycloalkyl; 

RM and R» are independendy hydrogen, C-Co-alky. or Cr-Cro-alkoxy, etther of winch 
being optionaUy substituted by a O-Cs-carbocycUc group; 

n s is an integer from 0 to 4; and 

independendy substituted by halo, cyano, hydroxy, carboxy, ammocarbonyl, mtro, CO, 
alkyl, Ci-Cio-alkoxy or Ca-Cw-cycloalkyl, 

the other or others of R». R», R- and R* being independently hydrogen hah>, cyano 
hydroxy, carboxy, aminocarbonyl, mtro, C-C-alkyi, Cr-Oo-alkoxy or C,C,o-cydoaUcyl. 

Terms used in this specification have the following meanings; 
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.•Substituted" as used herein means the group referred to can be substituted at one or more 
positions by any one or any combination of the radicals listed thereafter. 
"Optionally substituted" as used herein means the group referred to can be substituted at 
one or more positions by any one or any combination of the radicals listed thereafter. 

"Optionally and independently substituted" as used herein means where there are two or 
more moieties that may be optionally substituted as herein defined those moieties may be 
similarly or differently substituted. 

'♦d-Cio-alkyl" as used herein denotes straight chain or branched alkyl having 1 to 10 
carbon atoms. Preferably d-Cio-alkyl is Ci-Oalkyl. 

"Ci-do-alkoxy" as used herein denotes straight chain or branched alkoxy having 1 to 10 
carbon atoms. Preferably Ci-Cio-alkoxy is Ci-C 6 -alkoxy. 

"Ca-Go-cycloalkyl" as used herein denotes cycloalkyl having 3 to 10 ring carbon atoms, for 
example a monocyclic group such as a cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclooctyl, cyclononyl or cyclodecyl, any of which can be substituted by one or 
more, usually one or two, Ct-C^alkyl groups, or a bicyclic group such as bicycloheptyl or 
bicyclooctyl. Preferably Ca-do-cycloalkyl is C 3 -C 6 -cycloalkyl, for example cyclopropyl, 
cyclobutyl, cyclopentyl or cyclohexyl. 

"Ca-Cto-alkylene" as used herein denotes straight chain or branched alkylene having 1 to 10 
carbon atoms. Preferably Ci-Cio-alkylene is d-C^alkylene. 

«d-do-alkenyl» as used herein denotes straight chain or branched hydrocarbon chains that 
contain 2 to 10 carbon atoms and one or more carbon-carbon double bonds. Preferably 
"C 2 -Cio-alkenyl" is "d-d-alkenyl". 

"d-do-cycloalkenyl" as used herein denotes a monovalent hydrocarbon cyclic group that 
contains 3 to 10 ring carbon atoms and at least one but no more than two carbon-carbon 
double bonds, for example a monocyclic group such as a cyclopropenyl, cyclobutenyl, 
cyclopentenyl, cyclohexenyl, cycloheptenyl, cyclooctenyi, cyclononenyl or cyclodecenyl, any 
of which can be substituted by one or more, usually one or two, d-d-alkyl groups, or a 
bicyclic group such as bicyclohexenyl, bicycloheptenyl, bicyclooctenyl, bicyclononenyl or 
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carbon atoms, for example a Ca-Cio-cycloalkyi 
alkenyl". 

.. *d herein denotes a carbocyclic group having 3 to 15 ring 
-CrCu-carbocyclic group" as used he em deno, su ch as a 

carbon atoms, for example a monocyte group e,th -ma ^ 

bicydic group such as hcydooctyl, mcy Ci-C-nlkyl 8™>P S . 

Preferably the C3-C JS -carbocyclic group vs a O-Cvo-carbocycU gr 
cydopentyl, cyclohexyl or phenyl. 

carbon atoms, for example a monocychc group, etther — as 
bicyclooctyl, bicyclononyl, bicyclodecyl, indanyl or mdenyl, agam 
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r C-alkvi groups. Preferably the Cs-Cu- 
^pedaUy methyl . C-O-aikoxy especiaUy methoxy. 

sr.-, r^^«— — 

halo-d-do-alkyl is fluoro-C-Co-alkyl, espea y 

— ^^^^ 

as hereinbefore defined, 
carbonyl group. 

"CCo-aMamino-a.d ^^ op8 as hereiBbef c re defined, which may be .he 
Cl -C 4 -alk y lamino and di(Ct-C 4 -alkyl)amino. 

Aegroupconsistmgofni^n.oxygenandsdphm- Mole , ^e, 

isothiazole, duophene, oxaduzole, pyndme, ox , $ ^ g _ 

pyridine, pipeline, morphoUno, m azme oxa^e ^ 
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cydoalxyl. Esp^Uy preferredsubstituent, ^^fc.^S.^ 

compound of formula I it is preferably unsubstttuted pyndyl or 
substituted by either halo or Cv-C 4 -alkyl. 

uitroseu, oxysen and sulphur" as used ^^^"s 5 o !2 Hn g atom, 

^^^^^^^^^^^^ 

mtra^iophene^iadiazo^^ 

oxazine.thiazole.thiadiazoieor.etrazole. \ ^ 5 . to 12 . 

benzimidazoie.mdazole.ben^^^ 

oxygen and sulphur is a 5- to 9-membered het^ocych g 

Heteroatomselectedfromnitroser ^ ^^^ole, tetrazoie and 
benzothmphene. Tbc 5 to ^ ^ hydroxVj 

carboxy,aminocarbonyl,rutro,C,Uoaixy., i 
Especially preferred snbstituents are halo and C-Co-alkyl. 

f R3 R< ^andR'informulalaoranytwoofR^R",^-""'; 
.henylenerin.th.tri.sofor— 

include C-Cio-alkyl and C-Co-alkoxy. 

, r r „, CH CH However in order to observe the maximum valence 
■C-C- denotes C=C or CH CH H ^ ^ 

permitted "C-C-C" can be "C-C-C , C-C-C 
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Throughout this specification and in the claims that follow, unless the context require 
otherwise, the word "comprise", or variations such as "comprises" or "comprising", 
understood to imply the inclusion of a stated integer or step or group of integers or St 
not the exclusion of any other integer or step or group of integers or steps. 
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P^dcon.pound.ofthepre.entinvention^co.pouodsoHo^Iwhe.e 

-OY- is -CH=CH-; 

Ri is hydroxy and R 2 is hydrogen; 

G is a group having the formula la, lb, Ic, Id or Ie; 

nliS °° rl; ru TH CH2-CH2-,-CH2-O.CH2-or-CH2-CH2-S-, 

when n» is 0, R- is -CR 2 «R 27 -, -CHz-CH,-, -CH 2 -CH 2 CHi , 
and R b is -CR^R 29 -, -CHi-O- or a bond, 

llle^cUc^wH^^e^oneo^e^a^U— .oxygenor 
sulphur; 

R2? is Ci-Cio-alkyl or Ci-do-alkoxy; 
n 2 is 0; 

C~C denotes C=C or CH-CH; 
R7 and R 8 are both hydrogen; 

R, and R» are independently hydro g en or ^-alkyl 

or &• and R» together form a C^o-cydoalkyl or Ca-C^loalkeny 

optionally substituted by C-Co-alkyl; r r „ dkvl optionally subsdtuted 

ru „ hydrogen, hydroxy, a C-C-carbocyclic group or C-Cto-alkyl opt 

by a C 3 -Ci5-carbocyclic group; 
carbocyclic group; 

rib, R", R 15 and R" are independently hydrogen or C^o-alkyl; 
n 4 is 0 or 1; 

Ri7 and R 18 are both methylene; 

aralkyl or C^o-alkyl optionally snbstitnted by C^o-eycloalkyl; 
n s is 0; and 
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independently substituted by halo or Ci-Cio-alkyl, 

the other or others of R 22 , R», R» and R» being hydrogen. 

specially preferredcon^pounds of the present invention are pounds of fonnula I where 

-C~Y-is -CH=CH-; 

Ri is hydroxy and R 2 is hydrogen; 

and R b is -CR 28 R 29 -, -CHz-O- or a bond, 

R3 R< , RSM dR«areiodependendyhydrogen,C,C,-alkylorC,-a-alkoxy, 

RI ; R » and R> are independently hydrogen, CU-alkyi, CC-alkoxy or a 5- or 6- 

sulphur; 

R« is Ci-Oalkyl or d-Q-alkoxy; 
n 2 is 0; 

C~C denotes C=C or CH-CH; 
R7 and R 8 are both hydrogen; 

R9 and R 10 are independently hydrogen or Ci-Oalkyl, 

optionaUy substituted by C-C-alkyl; Cj .o-cydoalkyl, or d-Cto-alkyl 

R n is hydrogen, hydroxy, a Cs-Cto-carbocychc preferably & Ocycloa 

l; Mt edbyaC3-C^bocycUcgronp preferably an unsaturated^- 

carbocyclic group; 

R "i!c,-C H -a.kyl substituted by CC-alkoxy, C-C.o-aralky.oxy or by a C,C lr 

carbocyclic group; 

Ri3 and R 16 are both hydrogen; 

Ri4 and R 15 are independently hydrogen or d-Oalkyl. 
n 4 is 0 or 1; 

Ri7 and R 18 are both methylene; 



WO 2004/087142 



11 



PCT/EP2004/003516 



aralkyl or Cr-C-alkyl optionally substituted by C-O-cycloalkyl. 

ni ; SOian<i fR n R13 ^and^isaS-toS-memberedheterocyclicringwhereinatleaat 

independently substituted by balo or C-C-alkyl, 

the other or other, of R», R M and R 2! being hydrogen. 

The compounds of formula (I, are capable of forming add addition sate, F«*** 

A h as Jdrofluoric acid, hydrochloric acid, hydrobromic acid or hydrorodrc aad, 
Lrobenzoic acid, diphenylacetic acid, triphenylacetic acid, Lhydroxynaphthalene 2 

^loxycinnamicacidor methyl cinnannc acid. These salt, maybe prepared fro, 
compounds of formnla I by known salt-forming procedures. 

earth metal salts such as sodium, potassium, magnesium or catoum sate, or -tow* 

ethanolamines, benzylamiaes or pyridine. These salts may P P 
formula I by known salt-forming procedures. 

individual oprically active isomeric forms or as mixtures thereof, e.g. as racenuc or 
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Homeric mixture, The present invention embrace, individual optically acuve R and S 
isomers as well as mixtures, e.g. racemic or diastereomeric mixtures, thereof 
Specific especially preferred compounds of the invention are those described hereinafter » 
the Examples. 

The present invention also provides a process for the preparation of compounds of formula I 
to free or salt or solvate form. They can be prepared by a process compnsmg: 



(i) (A) reacting a compound of formula II 

O 




A- 

H H 



or a protected form thereof wherein -C-Y-, R? and R> are as hereinbefore defined, 
with a compound of formula III 

H 2 N— G »H 



where G is a group of formula la, lb, Ic, Id or Ie 




or a protected form thereof wherein »*. * * * *% * and * *™+ 
are as hereinbefore defined; or 
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(B) reducing a compound of formula IV 

1 




or a protected form thereof wherein -C-Y-, ». R 2 and G are as hereinbefore defined, 
to convert the indicated keto group into -CH(OH); or 

(C) for the preparation of compounds of formula I where G is a group of formula 
la, R« is hydrogen and n* is 0, reacting a compound of formula V 





NH 2 

OH 

or a protected form thereof wherein -C-Y-, R> and R 2 are as hereinbefore defined, 
with a compound of formula VI 

R 3 

/R 4 

VI 

R 6 

or a protected form thereof wherein R>, », R». R«, R 5 and R< are as hereinbefore 
defined; or 

(D) for the preparation of compounds of formula I where G is a group of formula 
id R» is hydrogen and n< is 0, reacting a compound of formula V or a protected 
form thereof wherein -C-Y-, R« and R 2 are as hereinbefore defined, with a 
compound of formula VII 



0 V^r* 
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p i • T>i7 pis t> 20 an d R" are as hereinbefore 
or a protected form thereof wherein R > R 1 > * and k 

defined; and 

amines or analogously as hereinafter descnbed » 

conveniently from 25°C to 200°C, preferably from 80 C 
achieved by conventional heating or by microwave irradiafon. 

access variant (B)maybe carried out osing conventional methods, for example* 
Anhydride oraborane reducing agent under conventional condmons. 

• « (CI and (D) may be carried out using known procedures for reacting amino 

• Ivent for example 1,2-dichloroethane, as descnbed in/. Org. Chem. 
using an organic solvent, tor example i, preferably 
1996,61,3849. The reaction temperature is conveniently from 0" C to 25 C,pr 



room temperature. 



can be recovered from reaction mixtures and purified in 

— .... 

optically active, starting materials. 
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to those used for the potion of the known compound,, for example pro 
described in/. Med. Chem. 1987, 30, 1563. 

the phenyi group is chiral may be prepared from a compound of formuia VHI 
o 

x 




r. 

u r we C Y R» and R 2 are as hereinbefore defined and V is a 
or a protected form thereof where -C-Y-, R and k oc/25104 or 

lea vi„ g atom or group, as described in international patent apphca.on WO 95/2510 
analogously as hereinafter described in the Examples. 

Compounds of formulary alternatively be prepared b y epoxidation of a compound of 
formula IX 



O 

X 




u ( r Y Ri and R 2 are as hereinbefore defined, using 
or a protected form thereof -C-Y-, R ana iv- are 

conventional procedures. 

used for the preparation of the known compounds. The -PF T P 
Edition, 1999, preferably benzyl or trifluoroacetyl. 
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cc , TTT where G is a group of formula la as hereinbefore defined and R 3 
Compounds of formula ffl where is a gro v 

andR'are hydrogen can be prepared by reacting a compound of fonnulaX 



H 2 N— (CH 2 ) n - /x ^^ c = R o. 
.here^R-d*^ 

hydrogen or Crdo-alkyl, with a compound of formula XI 
r«— C=C-R 5 ™ 
, c j r- ^ tv,p ruction may be carried out using known 

to 120«C , preferably from 80 to 00 C. m rf ^ ^ 

between the compounds of fonnolaeXandXI may becked 

carbonyl complex catalyst, for example using the procedure descnbed by K 

and R. HiUardJ. Am. Cfcem. Soc 1977, 99, 4058. 

^s C Co alky, optionally substituted by a C-C^arbocydic group or by C-Qo-alkoxy 

t Unln 1 one using ammonia and KsFetCN,., for example using the procedure 
alkyl-mdan-l-oneusinga analogously as hereinafter 

described in Farnum and Carlson, Syntbes* 1972, 191, or ana g 
described in the Examples. 

and R» are hydrogen can be prepared by reacting a compound of formula XH 



H 2 N— (CH 2 )s-7<. C =c-R M 



wh ereR» and n 3 are aa hereinbefore defined and R" and R» are each independently 
hydrogen or C.-C-allcyl, with a componnd of formula Xffl 
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r 14 — C=C — R 15 XIII 

MO3760 or analogously as hereinafter described in the Examples. The reacoon .s 

"Isnchas^^^ 
conveniendy from ,0 to «0°C, preferably from 80 to 100-G *\ 
Talkylsilyl the reaction between thecompounds of fonnnUe XH and X* may be earned 

described byK.P.C.VoUhardtandR.HiUardJ. Am. Cfcem. So*. 1977,99,4058. 

Id poLsil Lcyanoferrate (KsFe (CHM. for example using the procedure desenbed m 
inmandCarlson, S ^ 1 972, 1 9 1 ,fo 1 lowedbyredncdonofthe k eto g ronpor 

analogously as hereinafter described in the Examples, 
deprotecting a compound of formula XIV 




R 

XIV 

R 1S 

R 1e 



whereR* R». W. -d * are as hereinbefore defined. The reaction may be earned 

In- 
solvent such as ethanol, or analogously as hereinafter described in the Example, 

Compounds of formula HI where G is a group of formula leas 

isCl Lalkyl substituted by a C^arbocycUc group may be prepared by reducmg a 
compound of formula XV 
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R 

XV 

*R lS 



where R« R 13 R 14 , R 15 , R 16 and n 3 are as hereinbefore defined and K is a halo-Ct-C-alkyl, 
especially'forlxampletrifluoromethyl. Tl,e reaction may be carried out using known 

procedures, for example using the procedure -^ ta " A ^»?T ,>, I 
March, Wiley, 4- edition 1992, page 1209, or analogously as hereinafter descnbed a the 

Examples. 

Compounds of formula m where G is a group of formula Id as hereinbefore defined may be 
prep! b, methods analogous tothoseosed for the preparation of tbe ^compounds, 
for example the procedures described by R. Helmers in /. fuer BracHsCe OW, 1971 
313 31-Mft Palmer et al in 1MM» 1978, 34, 1015; and J. G. Berger et al in/. Org 
CW r970,35,3122. The amine group may be promoted by known methods for .example 
using an amine-protective group described in Promotive Groups in Organic Synthesis, T.W. 
Greene, P.G.M. Wuts, John Wiley fic Sons Inc, Third Edition, 1999, preferably benzyl or 
trifluoroacetyl. 

Compounds of formula HI where G is a group of formula Id as hereinbefore defined and R» 
and R» form a pyrrofidine ring, R» is hydrogen and n< is 0 may be prepared by reacung a 
compound of formula XVI 




H0 _ N =/ - H-R" 



or a promoted form thereof where R 17 and R» are as hereinbefore defined and R«, R and 
R s. are each independently hydrogen, halo, oxo, cyano, hydroxy, carboxy, ammocarbonyl, 
mtro,aC s - Cl ,carbocyclic group, C^-aralkyl, G,C 10 -alky. optionaUy subsn^ by Ca- 
Cs-cycloalkyl, or C, Cw -alkoxy optionally substituted by Cs-Cr.-cycloa.ky or C-Cio-alkyl, 
with a reducing agent. The reaction may be carried ont using known procedures for 
converting oximes to amines, for example as described by Fischer et al in/. Het. Chem. 
1991 28, 1677 or analogously as hereinafter described in rhe Examples. The reaction rs 
conveniently carried out by hydrogenation in an inert solvent, for example ethanol, 
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such as platinum oxide. The reaction temperature is conveniently from 0 to 100 C, 
preferably from 25 to 40°C. 

Compounds of formula ID where G is a group of formula Id as hereinbefore defined and R» 
and V form a 5- or 6-membered heterocyclic ring may be prepared by reacting a 
compound of formula XVII 

o=o=n— (ohjjtX 1 XV " 

or a protected form thereof wherein R", R«, W». R M . W ™ as ^ Wore 

^strong acid in aqueous solution. The reaction may be carried out using known 
;LduresLcouverringisocyana K stoammes >f or example ^^^^ 
Lj. Org. C fcOT . !9e2, 27,4465 or analogously as hereinafter descnbed m the Examples. 
The reaction is conveniently from 80°C to reflux temperature. 

Compounds of formula in where G is a group of formula le as hereinbefore defined and R 23 
^oU-membered heterocyclic ring wherein at least one of the ring atoms „ mtrogen, 

alocarU.nyl.mtro.Cr-C^ ' 
are hydrogen, can be prepared by reacting a compound of formula XVTH 



where n* i, as hereinbefore herein defined, X- is a halogen such as bromine and Q is an 
amine- protecting group such as a tertiary-butyloxy-carbouyl group, w-th a compound of 

formula XIX 

D-^Sn-R" XIX 

where R» is a 5- to 12-membered heterocyclic ring wherein at least one of the ring atoms is 
Imogen, oxygen or sulphur, that ring being optionally substituted by 
carboxy, aminocarbonyl, nitro, Cr-C-alkoxy or O-Cro-cycloalkyl and D is 

C-Co-aUcyl, for example butyl. The reaction can be carried out using the procadure 
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described in/. Am. Chem. Soc. 2001, 123, 5918, or analogously as hereinafter described in 
the Examples. The reaction temperature is conveniently from 80°C to reflux temperature. 

Alternatively, compounds of formula HI where G is a group of formula le as hereinbefore 
defined and at least one of R 23 and R" is a 5- to 12-membered heterocyclic ring wherein at 
least one of the ring atoms is nitrogen, oxygen or sulphur, that ring being optionally 
substituted by halo, cyano, hydroxy, carboxy, aminocarbonyl, nitro, d-do-alkyl, Ci-Cio- 
alkoxy or d-do-cycloalkyl, and the others of R 22 , R 23 5 R 24 and R 25 are hydrogen, can be 
prepared by reacting a compound of formula XX 

/ C=C — R 39 
H 2 N-(CH 2 ) nT -< v ^ c = c _ R 4 0 XX 

where n* is as hereinbefore defined and R» and R« are each independently hydrogen or d- 
Cio-alkyl, with a compound of formula XXI 

R 23 — CEEC-R 24 XXI 
where at least one of R» and R 24 is a 5- to 12-membered heterocyclic ring wherein at least 
one of the ring atoms is nitrogen, oxygen or sulphur, that ring being optionally substituted 
by halo, cyano, hydroxy, carboxy, aminocarbonyl, nitro, d-do-alkyl, d-do-alkoxy or d- 
do-cycloalkyl, and the other is hydrogen. 

Compounds of formula IV are novel compounds, which may be prepared by reaction of a 
compound of formula XXII 



X 




C 

or a protected form thereof where -O-Y-, R* and R 2 are as hereinbefore defined and X 2 is a 
halogen atom, preferably chlorine or bromine, with a compound of formula HI as 
hereinbefore defined. The reaction may be carried out using conventional procedures, for 
example those described by Yoshizaki et al, /. Med. Chem. 1976, 19, 1138, or analogously 
as hereinafter described in the Examples. 
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Compounds of formula V are known or may be prepared by reacting a compound of 
formula H where -C-Y-, B> and R 2 are as hereinbefore defined with ammonia or a protected 
form thereof or azide using known methods for reacting epoxides with ammes or 

analogously as hereinafter described in the Examples. Where a compound of formula U . 
reacted with azide a reduction step is subsequently required to yield the compound of 
formula V. 

Compounds of formula VI and VH are known or may be prepared by known procedures 
such as those described in Liebigs Ann. Chem. 1985, 435. 

Compounds of formula Vm are known or may be prepared by method, analogous to those 
used for the preparation of known compounds, for example those used in the Examples 
hereinafter. 

Compounds of formula DC are known or may be prepared by known procedures. 

Compounds of formula X may be prepared as described in international patent application 
WO 96/23760 or by analogous procedures. 

Compounds of formula XI are known or may be prepared by known procedures. 

Compounds of formula XII may be prepared as described in international patent application 
WO 96/23760 or by analogous procedures. 

Compounds of formula XIII are known or may be prepared by known procedures. 

Compounds of formula XIV may be prepared by reacting a compound of formula XXin 

R 13 

XXIII 

x o ho' r 16 

where R» R« R», R 16 and n 3 are as hereinbefore defined and M 1 is O-Cxo-alkylene, with a 
compound of formula XXIV 

E V*-l 2 XXIV 
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or protected form thereof where E is C^Qo-alkyl/^-Cxo-alkylene or C 7 -C a5 -aralkyyC 7 -C 15 - 
aralkylene and U is a leaving atom or group. The reaction may be carried out using known 
methods for converting hydroxyl groups to alkoxy or aralkyloxy groups. For example a 
compound of formula XXHI may be conveniently reacted with diazomethane or a 
diazomethane equivalent such as (trimethylsUyl)dia 2 omethane using the procedure described 
in Tet. Lett. 1990, vol. 31, 5507 to give a compound of formula XIV where R u is d-C,- 
alkylene substituted by methoxy. The reaction is conveniently carried out in an organic 
solvent, for example dichloromethane, preferably in the presence of a strong acid such as 
fluoroboric acid or analogously as hereinafter described in the Examples. The reaction 
temperature is conveniently from -10 to 10°C, but preferably about 0°C. 

Compounds of formula XV may be prepared by reacting a compound of formula XXV 

R 13 

,R 14 

XXV 

R 1 " 

where R 12 , R 13 , R", R 15 , R 16 and n 3 are as hereinbefore defined, with a compound of 
formula XXVI 

O O 

A XXVI 

where each V is a halo-C.-Cs-alkyl, especially for example in both cases trifluoromethyl (i.e. 
giving trifluoroacetic anhydride). The reaction may be carried out using known procedures 
for reacting primary amines with anhydrides or analogously as hereinafter described m the 
Examples. The reaction is conveniently carried out in an organic solvent, for example 
tetrahydrofuran, preferably in the presence of a base such as triethylamine. The reaction 
temperature is conveniently from 10 to 60°C, but preferably room temperature. 

Compounds of formula XVI may be prepared by reacting a compound of formula XXVII 
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or a protected form thereof where R 17 , R 18 , R 3<5 > R 37 «nd R" are as hereinbefore defined, 
with hydroxylamine or preferably a salt thereof. The reaction may be carried out using 
known procedures for converting ketones to oximes, for example as described by Davis et al 
in/. Org. Chem. 1989, 54, 2021, or analogously as hereinafter described in the Examples. 
The reaction is conveniently carried out in a solvent, for example a mixture of ethanol and 
water, preferably in the presence of an inorganic base such as sodium acetate. The reacnon 
temperature is conveniently from 80°C to reflux temperature. 

Compounds of formula XVE may be prepared by converting a compound of formula 

xxvni 

>»(CH 2 ) nT7 ( 7 XXV,U 
HO' XV^r* 

or a protected form thereof wherein R», R 18 , R», R 20 > R 21 «d * 4 are as hereinbefore 

defined, 

to the corresponding acyl-azide, for example by treating with ethyl chloroformate and 
triethylamine, and then subjecting the acyl azide to thermolysis in an inert solvent such as 
toluene at a temperature from 50-100°C. The reaction may be carried out using known 
procedures for converting carboxylic acids to isocyanates, for example by way of a Curtms 
rearrangement as described in/. Org. Chem. 1962, 27, 4465, or analogously as hereinafter 
described in the Examples. 

Compounds of formula XVm may be prepared as described in international patent 
application WO 96/23760 or by analogous procedures. 

Compounds of formula XTX are known or may be prepared by known procedures. 

Compounds of formula XX may be prepared as described in international patent application 
WO 96/23760 or by analogous procedures. 

Compounds of formula XXI are known or may be prepared by known procedures. 

Compounds of formula XXII are known or may be prepared by known procedures, for 
example those disclosed in United States patent specification US 4460581 and German 
patent specification DE 3134590. 
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Compounds of formula XXffl may be prepared by reacting a compound of formula XXDC 



where R 13 , R 14 , R 1S , R 16 and n 3 are as hereinbefore defined and M 2 is O-Oo-alkylene, with 
phthalic anhydride. The reaction may be carried out using known procedures for reacting 
amines with phthalic anhydride or analogously as hereinafter described in the Examples. 
The reaction can be carried out in an organic solvent but it is preferably carried out using 
neat phthalic anhydride. The reaction temperature is conveniently from 120 to 200°C, but 
preferably about 200°C. 

Compounds of formula XXIV are known or may be prepared by known procedures. 

Compounds of formula XXV are known or may be prepared by aminating a compound of 
formula XXX 



where R 12 , R, 13 , R 14 , R 15 and R 16 are as hereinbefore defined, for example using ammonia 
and potassium hexacyanoferrate K3Fe(CN)«in the procedure described in Farnum and 
Carlson, Synthesis 1972, 191, or analogously as hereinafter described in the Examples. The 
reaction temperature is conveniently from 60 to 100°C, but preferably about 80°C. 

Compounds of formula XXVI are known or may be prepared by known procedures. 





XXX 



Compounds of formula XXVQ may be prepared by reacting a compound of formula XXXI 
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XXXI 



or a protected form thereof where R», R». R«, W and R- are a, hereinbefore detaed, 
with an aqueous acid, for example hydrochloric acid. The reaction may be carried cut usurg 
known procedures for converting dioxolanes to ketones, or analogously as hereinafter 
described in the Examples. The reaction is conveniently carried out in an organic mert 
solvent, for example acetone. The reaction temperature is conveniently from amment to 
reflux temperature. 

Compounds of formula XXVHI may be prepared by the procedure described in international 
patent application WO 99/02517, or analogously as hereinafter described in the Examples. 
When n< is 0 those compounds may be prepared from the corresponding bis(halo-alky ) 
substituted heterocycle, such as those disclosed in O* Access Re, D~ 200*. , ,9 8, 
using the procedure that is also described in international patent apphcation WO 99/02517, 
or analogously as hereinafter described in the Examples. 

Compounds of formula XXK are known or may be prepared by reducing a compound of 
formula XXXH 




XXXII 



where V> R», R» and R« are as hereinbefore defined and M3 is C-O-alkylene or a bond. 
The reaction may be carried out using known procedures for reducing carboxylic acids to 
give primary alcohols, for example using lithium alumininm hydride in ether as descrrbed m 
"Advanced Organic Chemistry", J. March, Wiley, 4* edition 1992, page 1212, or 
analogously as hereinafter described in the Examples. The reaction temperature ,s 
conveniently from 10 to 40°C, but preferably room temperature. 
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Compounds of formula XXX are known or may be prepared by known procedures, for 
example the procedure described in /. Mo,. Catal. A. 2000, 154,237, or analogously as 
hereinafter described in the Examples. 

Compounds of formula XXXI may be prepared by reacting a compound of formula XXXIE 



R 38 




u 

R 38 



ora protectedform*ereo^^ 

aJcs-alkyl when R* and R3° are both ^.U^G^N^". 
and R" are both other than oxo, with a compound of formula XXXIV 

H 2 N-R 37 XXXIV 
wbereR-isashereinbeforedefmed. The reaction maybe carried out ^ 

when U is a Cr-O-alkvl that described by Gais et al in/. Or* C*«n. 1989, 54 5 15 o 
[Ex. 85] when U is an Ct-C.-alkyl-su.f onyl group that described by Gu^owsk, e al » * 
LdL Cem. 2000, 43, 984, or analogously as hereinafter described in the Examples. T^e 
reaction is conveniently carried out in an organic inert solvent, for example acetone. The 
reaction temperature is conveniently from ambient to reflux temperature. 

Compounds of formula XXXH are known or may be prepared by known procedures, for 
example the procedure described in/. Med. 1991, 34, 3!25, or ana!ogously as 

hereinafter described in the Examples. 

Componnds of formula XXXIII are known or may be prepared by known procedures for 
example when U is a C-C-alkyl that described by Gais et al in/J>g. ^ 
5U5, or analogously as hereinafter described in the Examples. When U .s a C-C.-a.M- 
sulfony. group those compounds can be prepared by acting the «"^*** 
such al Ise disclosed in Te, I*. 2002, 43, 4947, with the relevant alkyl-sulfonyl hahde, 

Reacdous, Mechanisms, and Srruoure", M. B. Smith and J. March, Ftfth Edmon, 200!, 
page 587 or analogously as hereinafter described in the Examples. 
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Protective Groups in Organic Synthesis, T. W. Greene, P.G.M. Wu j 

.nay be removed by catalytic hydrogenanon m the presence paua 
conventional procedures, sucb as those used hereinafter in the Examples. 

21 71 The binding potency and selectivity tor tnepzaa V 



701. 



having K- (W values of the order of 0.1 to 1000 nM, having duranons of acnon of th orde 
adrenoreceptor relative to the fc-adrenoreceptor from 1.5 to 500. 

. c-o l- 1 3 4 30 33 35, 55, 85 and 139 have p 2 and Pi binding 

0.1278/0.3835, 0.121/0.380 and 0.003/0.004 respectively. 
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adrenoreceptor. In view of their long acn ^ rf 

invent, n are useful in the relaxation of brooch^ ^ in modds such as t he 

^ho—, ****** 

in vivo plethysmography models of Chong . analogous 

— :=:r:iof,e— o^ : - : — 

diseases. In another aspect, agents of — ~ ^ jth p , a gorast s such as 
airways diseases. 

Tmatmentofamseasemaccordance^ 

pro phylac ti ctte,tmen,1nf,— ^J^^l^b* — 
invention is 

applicable include astnma or — - ... ■ - ^ „ ^ ^ 

(non-allergic, asthma and extrinsic (allergic, ^ ~ n 4 M s yeats of age, 

exhibiting wheezing symptoms and diagnosed or g ^ ^ 

— rrrf-rr^— — — 

as "wheezy-infant syndrome" .) 
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between the hours of about 4 to 6 am, i.e. at a time 
characterised by asthma attack, e.g. between the symptomatic asthma 

normally substantially distant from any piously admunstered symp 

therapy. 

obstrncdve pulmonary or airways disease (COPD or . 

.a^-.— — — "tTZpyC^orher^drus therapy, 
h^crr^yity conscquen, to other drug therapy -P^ 

including, e.g., acute, arachidic, catarrhal P , ^ u applicable 

fcflammatory or obstructive airway, disease, to ^^J^^^ 
^^^^^^^^^^^^ 
m ^«ied bv airways obstruction, whether chronic or acute, 



aUergic conjunctivitis, actinids, hay fever, and mastocytosis. 

^^tsoHhe— --^;^-^:r— - on 

example as potennators of therapeutic activity ^ ^ ^ 
suited dosagingorpotendal side effects of sud or it m>y be 
mix ed with the other drug substance in a fixed P^ m ™> J 
adnUnisteredseparately.before.simm.aneouslyw.d.orafter^ 

hereinbefore described with an anfi-inflammatory, broncboddatory, 
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or different pharmaceutical composition. 

mo mmsonefuroate,orstero.dsdescnbedmWU 19,26,34, 37,39, 

0^00879,^0 02/00679 (espedally those of ^amp^, ^ O 03/062259, WO 

described in WO 00/00531, WO 02/10143, WO 03/08228* 

03n^5,WO04 W 5229 ! ^ : n^^^ birore ^^ oi ^ 
LTD4 antagonists such as monteMkast and zaftfluka*. P ^ 

(Bayer), SCH-351591 * 1CID <™> CC - 10 °° 4 

(Celgene), KW-4490 (Kyowa Hakko Kogyo), ^ *Y ^ ' jj those described in WO 
^00814, WO 04/000839andWO04005258 (Merck 

1241176.EP 409595A2, WO 94/17090, WO .6/02543 W 

WO 99/24449, WO 99/24450, WO ^ 51 ^' ^^ S7 , W 0 00/77018, 
antagonists such as those described in WO 02/42298; 

3714357 and WO 03/33495. 

A^neutic agents for use in combination 
other beta-2 adrenoceptor agonists, for example as a rescue m 
adrenoceptor agonists include 
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sterol (salbutamol), metaproterenol, terbutaline, Sterol, fenoterol, procaterol, and 
lUally.fonnoteroI pharmaceutical* acceptable sal. thereof, and compounds (,n free 
or salt or solvate form) of formula 1 of WO 00/75114, which document is incorporated 
herein by reference, preferably compounds of the Examples thereof, especially a compound 



of formula 

o 

-ch 3 
ch 3 

\\ // 




and pharmaceutically acceptable salts thereof, as well as compounds (in free or salt or 
solvate form) of formula I of WO 04/16601. 

Co-therapeutic antihistamine drug substances include cetirizine hydrochloride, 
acetaminophen, clemastine fnmarate, promethazine, loratidine, desloratmme, 
diphenhydramine and fexofenadine hydrochloride. 

Combinations of agents of the invention and steroids, PDE4 inhibitors, «a ^, «b 
agonists or LTD4 antagonists may be used, for example, in the treatment of COPD or, 
particularly, asthma. Combinations of agents of the invention and anuchohnergtc or 
antimuscarinic agents, PDE4 inhibitors, A2a agonis*. A2b agonists, dopamine receptor 
agonists or LTB4 antagonists may be used, for example, in the treatment 
of asthma or, particularly, COPD. 

In accordance with the foregoing, the present invention also provides a method for the 
treatment of an obstructive or inflammatory airways disease which compnses admnnstenng 
to a subject, particularly a human subject, in need thereof a compound of formula I, or a 

s^themvennonprovideaacompoundofformma.orapharn^u^ya^^ 
1 or solvate thereof, as hereinbefore described for use in the preparanon of a medtcament 
for the treatment of an obstructive or inflammatory airways disease. 

The agents of the invention may be administered by any appropriate route, e. g . orafly, for 
to the skin, for example in the treatment of psoriasis; intranasal*, for example m the 
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tteatmen, of hay fever, or, preferably, by inhalation, particularly in the treatment of 
obstructive or inflammatory airways diseases. 

fc a tether aspect, the invention also provides a pharmaceutical composition comprising a 
IpounaoformnlalmfreeformormmeformofapharmacenticaUyacceptaMesahor 

techniques known in the galenic art. Tb» oral dosage forms may mclude tablets and 
ZJL Formulations for topical administration may take the form o creams, otntmen., 
g I or transdermal delivery systems, e.g. patches. Compositions for inhalatton may 
comprise aerosol or other atonuzable formulations or dry powder formulates. 

When the composition comprises an aerosol formulation, it preferably contains for 
L P .e,ahylo- fl uoro-al k ane(HFA)propeUantsuchasHFA 1 34aorHFA2Z7o r a 

(up to 20% by weigh,), and/or one or more surfactants such as ole,c aad or sorbttan 
LLte.and/oroneormorebullcingagentssuchaalactose.Whenthecomposmon 

compnssadry powder formulation, it preferably contains, for example, the compound of 
Z^halgaparticle diameter up » ^ herons, opnonaUy^er wttha^ r 
carrier such as laaose, of the desired particle size distribution and a compound that helps to 
gainstproductperformancedeteriorationduetomoisture. When the compos,^ 

otnprisl nebulised formulation, it preferably contains, for ^ 
formula I either dissolved, or suspended, in a vehicle contalnmg water, a co-solvent 
ethanol or propylene glycol and a stabiliser, which may be a surfactant. 

form, or a pharmaceutical* acceptable salt or solvate thereof, m mhalable form, (B) an 
pharmaceutical* acceptable carrier in inhalable form; (C) a pharmaceuttcal product 
(D) an inhalation device containing such a compound in inhalable form. 

the pLcular condition to be treated, the effect desired and the mode of admnustratton. In 
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5000 v%. 

Th c invention is illustrated by the Mowing Example,. 
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EXAMPLES 

Especially preferred compounds of formula I include compounds of formula XXXV 




wherein Ri, R 2 and T are as shown in the following table, the method of preparation being 
described hereinafter. All compounds are in the free form. 1H NMR spectra are recorded 
at 400 MHz in CDCU unless otherwise noted. Mass spectra are obtained under electrospray 
ionisation conditions with LC gradient elution of 5% to 95% acetonitrile-water in the 
presence of 0.1% formic acid. 



Ex 1 R 1 


R 2 


T 


MH + 




-OH 


-H 




337 




-OH 


-H 


co 


337 




-OH 


-H 




393 


4 


-OH 


-H 




351 


* 


-OH 


-H 




35! 


6 


I 


-H 


H S C 

r 

H 3 C 


362 
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^^^^TTiT^rZ^lA 98 e 71 7 mmol) is added to a solution of 2,2 ,4-tn- 

. , u •„<, dried (MeS0 4 ) and evaporated to afford the title 

phase is washed with water, bnne, dried (MgbU 4 > 



compound. 



concentrated aqueous — <«0 m» ^ ^ „ reflux for 4 

added, followed by zinc powder (6.79 g, 104 mmol). 

Jilnffid with ethyl acetate and filtered tnrougn a 
hours, cooled to ambient temperature, ddutedw.tr. y 0 (s 3H), 3.82 (s 



,,„ |nr ,.,.,.,n4.ll 

mm ol> and R-SWyloxy-S-oxiran^-XH-amnohn-l-one (0.50 g, ^ 
ri) is heated at U*C and the solvent allowed to evaporate. Ita restdue 
hours to afford the title compound, MH+ 567 

1 (1 n Bnt T 1r u ^ )^- chloroprnpan " ], " 0q S 
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A — of 3-chmropropionyl chloride ,8.59 nu, 89.9 mmol, and ■ £f 

"mol, i. added dropwise to a cooled (0-C) solurion of aluminium dOor.de (26.93 g, 
202m m ol)inniuomethane(54nd).Tlenux m reUaUowedtowa rm toamb 1 eo t 
Ip^tuLfor4hrs,then pouredintoa^eureoficeandeoncen.ratedhyd.odUonc 

organic phases are washed with brine, dried (MgSO,) and evapora ed to affo d the nde 
compound, NMRSh 0.85 (t/7.3 3H), 1.25 (sextet/ 7.3 2H), 1.55 (quintet/ 7.3 2H), 3.34 
(,/ 6.9 2H), 3.84 (t/ 6.9 2H), 7.20 (d/ 8.3 2H), 7.80 <d/ 8.3 2H) 

<:-i-Rnty1inHfln-l-one 

i^i™, Jh— »> — — - « * fr, r^r 

/ 8.3 2H) 

teEa£tfS ^^ ,0 89 s 12 8 mmol) and sodium acetate (12.8 mmol) are 

HydtoxyUmmehydrochlonde (0.89 g, .U* mmo« 

added to a solution of 5-n-butyhndan-l-one (1.0 B.«' D 

L exited with CH 2 d,The combined organic extracts ate was 
( M g SO 4 ,andevaporatedtoa £ fordmeri d ecompound.NMR8„0.8 6 t/Z 3H, . 

(sextet/7.3 2H), 1.52 (quintet/7.3 2H),2.55 (t/8.0 2H), 2.85-3.0 ,m4H),7.0 (d/ 8.3 

1H), 7.05 (slH),7.45 (d/8.3 2H) 

tS p ^^lindan- 1 -oneo ri me,0,0g ( 2.4 6 mmol,andl0 % P^ 

with saturated NaHCO, then brine and dried (MgSO,,. Evap.rat.on affords the ttde 

A mm S 0 85 (t ; 7 3 3H), 1.26 (sextet/ 7.3 2H), 1.50 (qumtet/ 7.3 2H), 1.58 
compound. NMRbH 0.85 (t; /.a an), i. * ,.i;„ih| 43iltl 

(m 1H), 2.10 (br s !H), 2.40 <m 1H), 2.50 (t/ 8.0 2H), 2.70 (m 1H), 2.88 (m 1H), 4.38 (t/ 

6 1H), 6.95 (m 3H), 7.16 (d / 8.3 2H) 
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Thionyl chloride (44 ml, 91.4 M is added dropwise to methanol (30 n* at 0 C 

aq ueous ammonia, The organic phase is washed with water and bnne, dned (Na 2 SO,> and 
evaporated to afford the title compound. MH+ 179. 

^^^^ 

m! M 4 mmol in tetrahydrofuran (THF, 50 ml) at 0=C. After 10 minntes, the resultant 
1 J U^ferred^canuuUtoa^led^solntionofmem^-phen^ 

l stirred at -78-C for 1 .5 hours, then warmed to 0°C after which water . added and the 

chromatography (12:1 EtOAc-hexane elntion, affords the title compound. 6„ 1.3 (d/ 3H>, 
2.3 (s 3H), 3.4 (s 3H), 3.6 (m 1H), 3.8 (m 1H), 7.2-7.4 (m SH) 

1 1 r^ n %l-»mndene-2-c i u^ayU£ai3d ..^.j,,, 
l25nunol)n^ntaining«he,emperaturebelow30=C. The reaction ts stirred at ambtent 

saturated NaHCO, After washing with EtOAc, the aqueous phase ,s ac.dtf.ed wtth 
brine, dried (MgSO,) and evaporated to afford the tide compound, MH+ 189. 
n.l ■><! ^ R> .1. 3 . pf T . f l, r lindan-?-rarhoyylicaciA 

^i^nt^^ 

hours. The reaction mixture is filtered and the filtrate evaporated to afford the tide 
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compound. 8„ (DMSO-d6) 1.4 (d/ 6 6H), 3.35 (t/ 6 1H), 3.45 (quintet/ 6 2H), 7.1-7.3 (m 
4H), 10-11 (br s 1H) 



Ethyl chloroformate (0.18 ml, 1.88 mmol) is added to a cooled (0-C) solnnon of (2S,2S,3R)- 
1 3-dimethylindan-2-carboxylic acid (0.298 g , 1.57 mmol) and triethylamine (0.263 ml, 
1.88 mmol) in acetone (3 ml) and water (0.5 ml). After 30 minutes, a solution of sodturn 
aride (0.153 g, 2.36 mmol) in water (1 ml) is added and the reaction is sttrred at 5°C for 
hour, prior to addition of brine and ice. The mixture is extracted with ether and the 
combined extracts are dried (NarfO.) and evaporated. The resultant acyl azide is taken into 
toluene (6 ml) and heated at 100-C until nitrogen evolution ceases After evaporafon of 
solvent, the resultant isocyanate is taken into 6N HC1 (2.5 ml) and heated at 100-C for 16 
hours. The reaction mixture is evaporated, basif ied with saturated NaHCO, and extracted 
with ethyl acetate. The combined organic exttacts are washed with brine, dried (Na.SO.) 
and evaporated to afford the title compound. MH+ 162. 

V-n-7-yWrlnd amine 

Ethyl chloroformate (3.3 ml, 34 mmol) is added to a cooled (0-C) soluoon of mdan-2-yl 
aceric acid (5.0 g, 28.4 mmol) and triethylamine (4.75 ml, 34 mmol) in acetone (40 ml) and 
water (8 ml). After 30 minutes, a solution of sodium azide (2.8 g, 42.6 mmol) in water (16 
ml) is added and the reaction is stirred at 5"C for 1 hour, prior to addition of brine and re. 
The mixture is extracted with ether and the combined extracts are dried (Na 2 SO,) and 
evaporated. The resultant acyl azide is taken into toluene (50 ml) and heated at 100-C unrd 
nitrogen evolution ceases. After evaporation of solvent, the resultant isocyanate ,s taken 
into 6N HC1 (40 ml) and heated at 100°C for 16 hours. The reaction mixture is evaporated 
to 1/3 volume and the resultant solid collected by filtration, washed with water and ether, 
then dried. The resultant hydrochloride salt is suspended in ether (20 ml) and ammoma ,s 
bubbled for 10 minutes. Water is added and the organic layer is separated, dried (Na 2 S0 4 ) 
and evaporated to afford the tide compound [MH + CHsCN]* 189. 

^nn nf fina l impounds 



Exam ple 1 

8-Hydroxy-S^-l-hy^ 
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N O bis-(trimethylsilyl)acetamide (93 ul, 0.37 mmol) is added to a solution of R-l- 
aminoindane (96.3 ul, 0.75 mmol) in DMF (0.6 ml) and the mixture stirred at ambient 
temperature for 30 minutes. A solution of R-g-benzyloxy-S-oxiranyl-lH-quinohn-l-one 
(0 147 g, 0.50 mmol) in DMF (0.9 ml) is added and the mixture heated at 80°C for 36 
hours. The reaction mixture is added to water and extracted with ether-EtOAc (1:1); the 
organic phase is evaporated and purified by flash column chromatography (EtOAc elutton) 
to afford g-benzyloxy-S-tR-l-hydroxy-l-tWndan-l-ylaminoiethyll-lH quinolin-2-one, 

MFf+427. . 

A suspension of 8-benzyloxy-5-[2M-hyd^ l*™ 1 " 1 " 2 - 

one (35 mg, 0.08 mmol) and 10% Pd/C (15 mg) in ethanol (11 ml) is hydrogenated at 0.35 

bar for 1 hour. The reaction mixture is filtered through a Celite™ filter plug, washed with 

ethanol and the combined filtrate and washings are evaporated. The crude product is 

purified by flash column chromatography (10:1 CH 2 Cl 2 -MeOH elution) to afford 8- 

hydroxy-5-[R-l^droxy-2-(R^^ 

Exam ple 2 

8-Hydroxy-5-[R-l-hydroxy-2-(S-ta^^ 

This is prepared using a method analogous to Example 1, MFh 427 but using S-1- 
aminoindane as the starting material. 

Exam ple 3 

5-[R-2-(ltf-54>utyM^^ 

This compound is prepared using procedures analogous to those used in Example 1, using 
R.8-benzyloxy.5-oxiranyi-lH-quinoUn-2-one and 5-n-butylindan-l-ylamine, MH + 393 

Tvample 4 

S-Hyoroxy-S-tR-l-kyd™^^^ 
and8-hydroxy-5-[*-l-hyd^^ 



one 



A mixture of (W-) ds-l-methylindan-2-yl amine (/. Chem. Sac. (C), 1970, 920), (0.351 g, 
2 38 mmol) and R-8-benzyloxy-5-oxiranyl-lH-quinoUn-2-one (0.350 g, 1.19 mmol) in 2- 
methoxyethyl ether (2 ml) is heated in a sealed tube at 190°C for 16 hours. The solvent is 
evaporated and the crude product purified by flash column chromatography (20:1 CH 2 C1 2 - 
MeOH elution) to afford a 1:1 mixture of 8-benzyloxy-5-[R-l-hydroxy-2-(lR,2S -1- 
methyUndan-2-ylamino) e thyl]-lH-quinolin-2-one and S-benzyloxy-HR-l-hydroxy-2- 
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(IS iR-l-methylindan-Z-ylaminolethyU-lH-quiBolin-a-one, MH + 441. A suspension of 8- 

benzyl-oxy-HiM-hydroxy-MlR^-^^ 
andg-benzyloxy-HR-lJrydroxy-^^^ 

one (0.100 g, 0.23 mmol) and 10% Pd/C (10 mg) in ethanol (8 ml) is hydrogenated at 0.35 
bar for 2 hours. The reaction is fdtered through a Celite™ filter plug and washed with 
ethanol. The combined filtrate and washings are evaporated to afford a 1:1 mixture of 8- 
hvdro^-S-lR-l-hydroxy^^ 

8-hydroxy-5-lR-l-hyaroxy-2-(lS^-l-memylindan-2-ylannno)^ 
MH+ 351. 



Syample 5 
quinolin-2-one 

R-l-Amino-l^^-tetrahydronaphthalene (0.301 g, 2.0 mmol) and R-8-benzyloxy-5- 
oxhanyl-lH-quinolin-2-one (0.200 g, 0.68 mmol) are heated neat in sealed tube at HOC 
for 16 hours. The crude product is purified by preparative LCMS to afford 8 .benayloxy-5- 
(R-l-hydroxy-2-[R-<l,2A4-,et^^ 

MH+441. A suspension of 8 Wyloxy-5-{R-l-hydroxy-2-[R-(l,2,3,4- 
tt trahydronaph,halen-l.yl)ammo]^yl)-lH- q ninolin-2-one (0.155 g, 0.35 mmol, and 10 /. 
Pd/C (30 mg) in methanol-triflnoroacetic acid (20:1, 21 ml) is hydrogenated at 0.35 bar for 
4 hours. The catalyst is filtered through a CeHte™ filter plug and washed with methanol. 
Evaporation affords S-hydroxy-S-lR-l-hydroxy-^tR-d^^^tetrahydronaphthalen-l- 

yl)amino]-ethyl}-lH-quinolin-2-one, MH* 351. 

Fvam ple 6 . 

^compound is prepared using procedures analogous to those used in Example 4, but 
converting ( IS ,2R,3R)-l,3-cnmethylindan.2-ylamine to 8-benzyloxy 5-[R-2-(lS,2R,3R-l,3- 

to^w*^^ (MH+ 455) and deprotectmg 

that compound to give the title compound (MH+ 365). 



Kyamole 7 

8-Hydroxy-5-{R-l^^ 
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This compound is prepared using procedures analogous to those used in Example 1, but 
convert mdan-2-ylmethylan^^^^ 

amino]ethyl}-lH-,uinolin-2-one (MH* 441) and then deprotecting that compound to g.ve 
the title compound (MH+ 3S1). 



These compounds are prepared using procedure* analogous to those used » Example 3, 
using R-8-benzyloxy.5-oxiranyl-lH-quinolin-2-one and the appropriate amme. 

S^M18.0 g> 54.8 mmol) is added to ho. (80°C) degassed water (150 ml), followed by 
2 -benzyUndan-l-one (/ Mol Carol A 2000, 154, 237; 3.8 g, 17.1 mmol). Concentrated . 
aqueous ammonia ,14 ml, is then added over 15 minutes and the reaction mixture >s heated 
at 80-90-C in the dark for 24 hour,. After cooling to ambient temperature the rmxture ,s 
extracted with chloroform. The combined chloroform extracts are extracted wrth 3 M HC1 
and the acidic extracts are evaporated to afford 2-amino-2-ben*ylindan-l-one hydr „chlonde 
salt MH + 238. A suspension of 2-ammo-2-benzylindan-l-one (0.506 g, 2.13 mmol) and 
10% Pd/C (0.130 g) in acetic acid (15 ml) is hydrogenated a. 0.35 bar for 24 hours. 
Concentrated sulphuric acid (1.5 ml) is added and the reaction is hydrogenated for a further 
7hours. Tnecatalyst is filtered through a Celite™ filter plug and mixture concentrated*. 
vacuo. The residue is basified to pH 8 with saturated aqueous sodium bicarbonate and 
extracted with ether. The ether extracts are washed with brine, dried (Na^) ^ 
evaporated. The crude product is purified by flash chromatography (30:1 OfcCU-MeOH 
elation) to afford 4h,10-dihydro- 9 H.mdeno[l^]mden-9u-ylamine, MH + 222 A mtxture 
of ^.lO-dihydro-SH-indenoH^linden-S-ylamine (0.296 g, 1.34 mmol) and R-8- 
benzy.oxy.5-oxiranyl-lH. q uinolin-2-one (0.262 g, 0.893 mmo.) in 2-methoxyeth,d ether 
,4 5 ml) is heated in a sealed tube at 190=C for 50 hours. The solvent is evaporated and the 
cru de product purified by preparative LCMS to afford 5-[R-2-(4K10.dihydro-9H-mdeno- 
[U .a]inden-9«-ylamino) l-hydroxyethyl]-8-benzyloxy-lH-,uinolin-2-one, MH + 515. A 
suspension of 5-[R.2 W 0-dihydr^^^ 

8-benzyloxy.lH- q uinolin.2.ne (10 mg, 0.02 mmol, and 10% Pd/C (8 mg in ethand (5 ml) 
is hydrogenated at 0.35 bar for 30 minutes. The catalyst is filtered through a Cehte™ filmr 
ptag and the solvent evaporated to afford 5.[R.2.(4fc,10^mydro-9H.indeno[l^a] I nden-9a- 
ylamino) l-hydroxyethyl]-8-hydroxy-lH-quinolin-2^>ne, MH+ 426. 
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Examples 22 to 28, 

These compounds are prepared using procedures analogous to those used in Example 4, 
using R-8-ben 2 yloxy-5-oxiranyl-lH-quinolin-2-one and the appropriate amine. 
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Especially preferred compounds of formula I include compounds of formula JDKV as 

p.eparadonbeiugdescribedhereinafter. All compounds are » «he free form. 1HNMR 
Ipectra am recorded at 400 MHz in CDCb unless otherwise «-d *«» » 

obtained under elecrrospra, ionisation condirions with LC grachent elnfon of 5 /. to 9S 

acetonitrUe-water in the presence of 0.1% formic acid. 



TABLE 2 
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(a) Liquid ammonia (80 ml) is condensed at -78-C and 2-aminoindane (2 g, 15 mmol) b 
added, followed by lithium wire (2 g, 300 mmol, portionwise over 5 nunu« The reaction 
is stirred at -78-C for 2 hours, then cautiously quenched with ethanol (100 ml) and warmed 
to ambient temperature overnight. Water is added, the mixture is exacted with ether and 
the combined organic extracts are washed with brine, dried (MgSO,) and evaporated to 
afford 2,3,4,7-tetrahydro-lH-inden-2-ylamine. [M * CHsCN] 177. 
(b) N,0-Bis(trimethylsilyl)acemnude (0.464 ml, 1.88 mmol) is added to a solution of 
2 3 4 7-tetrahydro-lH-inden-2-ylamine (0.509 g, 3.76 mmol, in N^-dimethylformam.de 
(DMF) (1 ml) and the mixture stirred at ambient temperature for 30 minutes. 8-Benzyloxy- 
5 R oxiranyl-lH-quinoUn-2-one (0.736 g, 2.51 mmol) is added and the mixture heated at 
80-C for 4 days. The solvent is evaporated and the erode prodnct purified by flash column 
chromatography (neat EtOAc - 10% mefl>anol-EtOAc gradient elntion) to afford 8- 

one, MH+ 443. 

(e) 10% Pd/C (20 mg) is added to a solution of 8-benzyloxy-5-tR-l-hydroxy-2^2,3, ,7- 
tetrahydro-lH-mden-2-ylamino)e m yl].lH-,nin„Un-2K,ne (0.212 g, 0.49 mmol) m ethanol 
U0 ml) and the resulting suspension stirred under 0.35 bar hydrogen atmosphere for 1 hour. 
The reaction mixture is filtered through a Celite™ filter plug, evaporated and punfied by 
flash column chromatography (10=1 dicUoromethane-metinanol elution) to afford 8- 
h y droxy-HR^ydroxy-2-(2,3, W ^ 
one, MH+ 339. 



^^^1-2,3,4,7^*^ 

^L^anTnia (50 ml) is condensed at -78-C and 2-amino-5,o-diethyUndane (WO 
0075114- 1 g, 4.43 mmol) is added, followed by lithium wire (0.615 g, 88 mmol) 
portionwise over 5 minutes. The reaction is stirred at -78-C for 3 hours, then cautiously 
quenched with ethanol (100 ml) and warmed to ambient temperature overmght. Water » 
added, the mixture is extracmd with ether and the combined organic extracts are washed 
with brine, dried (MgSO,) and evaporated to afford 5,6-diethyl-2,3,4,7-tetrahydro.lH- 
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inden-2-ylamine. 8 H 0.95 (t/ 7.3 6H), 1.95-2.10 (m 2H), 2.08 (q/ 4H), 2.6 (m 6H), 3.65 
(m 1H) 

(b) 5,6-Diethyl-2,3 ,4,7-tetrahydro-lH-inden-2-ylamine is reacted with 8-benzyloxy-5-R- 
oxiranyl-lH-quinolin-2-one using the procedure described in Example 29(b) to yield 8- 
benrylc«y-5-[K-2^ 

lH-quinolin-2-one, MH+ 485. 

(c) 8-Benzyloxy-5-[R-2-(5,6-diethyl-W 

ethyl]-lH-quinolin-2-one is deprotected using the procedure described in Example 29(c) to 
yield 5-[R-2-(5,6-diethyl-2^^ 
hydroxy-lH-quinolin-2-one, MH+ 395. 

Piramplps 31 and 32 

g-Hydroxy-5-lR-l-hyd^ 

and5-[R-2-(S-cycl 0 pent-2-enyl^^ 

(a) A suspension of 8-benzyloxy-5-R-oxiranyl.lH-quinolin-2.one (0.20 g, 0.68 mmol) and 
(IS 2S;-2-benzyloxycyclopentylamine (0.391 g, 2.0 mmol) in CHCb (0.5 mi) is heated and 
the solvent allowed to evaporate. The resultant melt is heated at 110-0 for 16 hours and the 
crude product purified by reverse phase chromatography using a Jones Flashmaster 
Personal- flash chromatography system with gradient elution 0-30% acetonitrile-water 
containing 0.1% trifluoroacetic acid to afford 8-benzyloxy-5-[R-2.(lS,2S.2-b e nzyloxy- 
cyclopentylamino)-l-hydroxy-ethyl]-lH-quinolin-2-one trifluoroacetate. MH+ 485. 
(b) Concentrated hydrochloric acid (1 ml) is added to a solution of 8-benzyloxy-5-[R-2- 
(2R,2R-2-benzyloxy-cyc^ 

(0 306 g, 0.51 mmol) in ethanol (2 ml) and the mixture is heated at reflux for 48 hours. The 
residue is diluted with methanol, the solvent is evaporated and the crude product is purified 
by reverse phase chromatography using a Jones Flashmaster Personal™ flash chromato- 
graphy system with gradient elution 0-50% acetonitrile-water containing 0.1% trifluoro- 
acetic acid to afford two products, 8-hydroxy-5-[R-l-hydroxy-2-(2S,2S-2-hydroxy-cyclo- 
pentylamino)ethyl]-lH-quinolin-2-one trifluoroacetate (MH+ 305) and 5-[R-2-(S-cyclopent- 
2-enylamino)-l-hydroxyethyl]-8-hydroxy-lH-quinolin-2-o M trifluoroacetate. (MH+ 287). 



V.-gam ple 33 

5-[2l-2-(lS,2S-2-C^clohexy^^ 

one and 5-[R-2-(lR,2R-2-CTclohexy^^ 

quinolin-2-one 
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(a) A suspension of S-benzyloxy-S-R-oxiranyl-lH-quinolin-l-one (0.110 g, 0.38 mmol) and 
( + /-) ds-l-cyclohexylcyclopentylamine {J. Med. Chem., 1973, 16, 679; 0.125 g, 0.76 mmol) 
in CHCU (0.5 ml) is heated and the solvent allowed to evaporate. The resultant melt is 
heated at 80°C for 24 hours and the crude product purified by reverse phase chromato- 
graphy, eluting with gradient 0-50% acetonitrile-water containing 0.1% trifluoroacetic acid 
to afford a mixture of 8-beo*ylc*^-^ 

pentylamino)-l-hydroxy-ethyl]-lH-quinolin-2-one. 8 H 0.90-2.0 (m 18H), 2.50-3.10 (m 3H), 
5.0-5.10 (m 1H), 5.12 (s 2H), 6.60 (d/ 6 1H) 6.90-7.40 (m 7H), 8.02 (m 1H), 9.10 (br s 

(ty These compounds are deprotected using the procedure described in Example 29(c) to 
yield a mixture of 5 -[R-2-(lS,2S-2-cyclohexy^^ 

lH-quinolin-2-one and 5-[R-2-(lR,2R-2-cyclohexylcyclopentylamino)-l-hydroxyethyl]-8- 
hydroxy-lH-quinolin-2-one (MH+ 371). 

Ryam ple 34 

(a) A mixture of 8-benzyloxy-5-H-oxiranyl-lH-quinolin-2-one (0.200 g, 0.68 mmol) and 
1R 2R-bicyclopentyl-2-ylamine {Eur. J. Med. Chem., 2000, 35, 377; 0.209 g, 1.36 mmol) m 
N,N-dimethylacetamide (2 ml) in a closed vial is irradiated in a CEM™ microwave reactor 
at 150 W (180°C) for 8 minutes. The crude product purified by reverse phase 
chromatography, eluting with gradient 0-50% acetonitrile-water containing 0.1% 
trifluoroacetic acid to afford 8-benzyloxy-5-[R-2-(lR,2R-bicyclo P entyl-2-ylammo)-l- 
hydroxyethyl]-lH-quinoUn-2-one. HPLC retention time 0.821 minutes, 
(b) 8-Ben Z yloxy-5-[R-2-(lR,2R-bicyc^ 

one (0.10 g, 0.22 mmol) and 10% Pd/C (50 mg) are suspended in methanol (4 ml) in a 
Radleys Carousel™ reaction station The mixture is stirred under hydrogen atmosphere 
(0.35 bar) for 2 hours, the catalyst filtered on a Celite™ filter bed and washed with 
methanol. The combined filtrate and washings are evaporated and purified by MS directed 
preparative HPLC to afford 5-[R-2-(lR J 2R-bicyclopentyl-2-ylamino)-l-hydroxyethyl]-8- 
hydroxy-lH-quinolin-2-one. MH+ 357. 



Example 35 

5-[R-2-(lR,2R-2-Benzylcyclope^ 



PCT/EP2004/003516 

WO 2004/087142 

50 

W ^aR-Z-Be^icyclopen^Unune U prepare, using «he procedure described in Ew. J. 

^10^^ 

Ln^cyclopentylnn^^^ 

3,4-dihydro-lH-quinolin-2-on= in place of 8-benzyloxy-S-R-ox.ranyl 1H q 
those described in Example 29. 

^described inExample 19 except using 7- benzyloxy-5-R-ox^yl 3, 
q uin 0 lin-2-o„e in place of 8-benzyloxy-5- R -oxiranyl-lH- q u.noUn-2-one. 

Zonof5%L 9 5%ace t oni t rile-wa t erinri 1 e P resenceo f 0,%fo m .cac.d. 



TABLE 3 
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^tS-S-lR-l-hyW^-m^oxymeiyltadan-i-yk^inol^hyl]- 
lH-quinolin-2-one ( is added ro a 

soiutio.of^annnohidan^ca^^ 

quenched sequentially with water (0.5> ml) 2MNa » „ ^ 

MgSO, is added and the resultant suspension is fdtered. The Wtra 
(2-aminoindan-2-yl)methanol, MH+ 164. 

OA A mixture of (2-anunoindan-2-yl)methanol (0.407 g, 2.50 mmol) and phthahc 

(b) A mature or ^ , 40 ^n^es. The reaction mixture is 

poured into water and extracted with chloroform. The orgamc P 

, h m .fford 2-(2-hydroxyrnethylindan-2.yl)-isoindole-l,3-dione, MH + 294. 

^hydra.ehyd 

i™l( 9 .4 1 d > 0. 9 7ununo,)anda f urther 1 ehour S re fl u X . After coohn* the ^resultant 
hydrate (>.4 |», ^ combined ftltrate ffl d 

ylamine, MH+ 178. ^ 8 . benzyloxy . 

UAm^ureof^ethox^ 

< R oxiranvl-lH-quinolin-2-one (0.154 g, 0.5Z/ mmoi; 

d^XhuhhLarsonforSntinutesthenheatedmasea.edtuheat^Cfor.O 
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ho urs. The solvent is evaporated and the crude product purified by flash chromatography 
(204 OfeO/MeOH elution) to afford 8-beuzyloxy-5-[R-l-hydroxy-2-(2- 
m ethoxymethylindan-2-ylamtao)^^ 
^ A Iture of BWoxy-5-^-hydro^^^ 
H-ouinoUn-2-one ,50 rag, 0.106 mmol, and 10% Pd/C (19 mg m ethan 1 ,5 m^ 

hylxy-^ethoxymethylindan^-y^ 



MH+ 381. 



The compounds of these Examples are prepared analogously to Example55.. 

tHose described inExample55 except using 7- benzyioxy-J-R-oxTranyl-S^dmydro-lH 
auinoUn-2-one in place of 8-benzyloxy-5- R -oxiranyHH- q uinohn-2-one. 

5^enzylmdan-2-y»^ 

,a K,Fe(CN)s (18.0 g, 54.8 mmol) is added to hot (80°C) degassed water (150 ml), 
Coated a,ueous ammonia (14 ml) is then added over 15 minutes and the reactron 

extracted wim chloroform. T,e combined cmoroform extras are ^ 
and the acidic extracts are evaporated to afford 2.amino-2.benzyhndan-l-one 

alo-2.ben 2 y.indan-l^^ 

is stirred at ambient temperature for 4 hours. Additional trifluoroacenc anhydnde (0.102 
I 0.7,mmol,isaddeda»dthereactionstirredforluhours. ^^' S ~tith ' 

brine, dried (MgSO,) and evaporated to afford N-(2.benzyl-l-oxoindan-2-y>>- 2A2- 
trifluoro-acetamide, MH+ 334. 
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(c) A mixture of N.(2-benzyl-l-oxoindan-2-yl)-V,2-triflaoroaceumide (0.200 g, 0.60 
mmol). 10% Pd/C (50 mg) and concentrated ftSO* (30 ul> in acetic acid (13.3 ml) is 
hvdrogenated at 0.35 bar for 1 honr. Further concentrated H 2 SO, (10 pi) is added and the 
hydrogenation is continued for 16 hours. The reaction is filtered, the filtrate is evaporated 
and the residue partitioned between ethyl acetate and water. The aqueous phase ,s basified 
to pH 11 with 1 M aqueous NaOH and extracmd with ethyl achate. The organic extract* 
washed with brine, dried (MgS0 4 ) and evaporated to afford 2-benzyundan-2-yUmi D e, MH> 
224 

(d) A mixture of 2-benzyllndan-2-ylamine (55 mg, 0.246 mmol) and 8-benzyloxy-5-R- 
oxiranyl-lH-quinolin-2-one (48 mg, 0.164 mmol) in 2-metboxyethyl ether (2 ml) is degassed 
by bubbling argon for 5 minutes then, heated in a sealed tube at 190-C for 40 hours. The 
solvent is evaporated and the crude product purified by flash chromatography (25,1 
CftCb/MeOH elation) to afford S- [R -^2-benzylindan-2.ylamino)-l-hydroxyethyl]-8- 
benzyloxy-lH-quinolin-2-one, MH+ 517. 

(e) A mixture of 5-[R-2-(2-b=nzyhndan-2-ylamino)-l-hydroxyethyl]-8-benzyloxy-lH- 
,uinolin-2-one (22 mg, 0.04 mmol) and 10% Pd/C (10 mg) in ethanol (7 ml) xs 
hvdrogenated at 0.35 bar for 9 hours. The reaction mixture is filtered and the filtrate 
evaporated to afford S-[(R)-2^2Wylindan-2-ylamino)-l-hydroxyethyl]-8-hydroxy-lH- 

quinolin-2-one, MH+ 427. 

These compounds are prepared analogously to Example 69. 

BamBte 7i to 80 

The compounds of these Examples are prepared using procedures that are analogoos to 
those described in Example 69 except using 7- benzyloxy-5-R-oxiranyl-3,4-d.hydro-lH- 
,uinolin-2-one in place of S-benzyloxy-S-R-oxiranyl-lH-quinolini-one. 

Especially preferred compounds of formula I include compounds of formula XXXV as 
hereinbefore defined wherein R 1 , R> and Tare as shown in Table 4 below, the method of 
preparation being described hereinafter. IH NMR spectra are recorded at 400 MHz m 
CDC13 unless otherwise noted and 13C NMR spectra are recorded at 100MHz. Mass 
spectra are obtained under electrospray ionisation conditions with LC gradient elation of 
5% to 95% acetonitrile-water in the presence of 0.1% formic acid. Preparative LCMS .s 
conducted on a Phenomenex Luna CIS column (50 x 21.2 mm, 10 pM particle s.*e). 
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Example 81 

(3aS4R,«aR)-2-Cydohexytae.hyl-5-[R-2-hydroxy-2-(8-hydroxy.2-oxo-l > 2- 

dfcydroqumolta-S-yllethylau^^ 

( 3aS,5 S ,oaR)-2^d„hesyl^^^^ 
S. y l) e thylanimo]tetra-hydrocydopeiita[c]pyiTole-l,3-dione 

ben^spiroltetrahydroc^^^ 

(b, 1M a q ueous hydrocele add ,3 ml, is added pordonwise » a refluxmg soluuon of 
JaporL and the residue par^ 

ph ls washed -^««^-«^*r;nSr2Cl 
by flash chromatography, eludng with neat dichloromethane to afford ,3aS,6aR)-2-be^l 

tetrahydrocydopenta[c]pyrrole-l,3,5-trione, MH+ 244. 

(c, Sodium acetate (0.12! g, 0.89 mmol) is added to a su.peos.on of (3aS, 

LLhydrocydopentaWpyrroie-U^-trione (90 mg, 0.37 mmo» in ethan* <3 fo owed 

hyhylJammehydrocmodde^mg.O^^ 

heated to reflux for 1 hour and evaporated. The residue is partitioned between water and 
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EtOAc, the organic phase is washed with brine, dried (MgSO*) and evaporated to afford 

(3aR 6aS)-2-b^l-tetrahydro C ydo I >enta[c]pyrrole-l > 3,S-trione 5-oxime, MH + 259. 

(d) isnspension of (3a^6aS)-2Wtet^y<hocydopenta[clpyrroM 

oxime (K mg, 0.33 mmol,, platinum oxide (19 mg) and concentrated hydrochlonc ac.d ,0.2 

ri, in ethanol (10 ml) is hydrogenated at 0.35 bar for 16 honrs. The reaction nuxture » 

sodium bicarhonate and EtOAc, me organic phase is washed with brine, dned (NaaSO.) and 
evaporated to afford a mixture of (3aR,5R, 6aS)-5-anuno-2^1ohexylmethyl-tetrahydro- 
cyclopentaWpyrrole-l.S-dione and (3aR,5S, fo S)-5^mo-2-cyclohexylmethyl-terrahydro- 
cydopenta[c]pyrrole-l,3-dione,MH+251. 

(e, N,0-Bis(rrimethysUy.)acetamide (33.5 |il, 0.20 mmol) is added to a suspense of 

M«aS>-5-ammo.2^^ 

,3aR 5S, 6 aS).5-ammc-2^ohexy1memyl.«etrahydrocydopen«[c]p^ (« 
' 0 27 mmol) in N,N-dime,h,lformamide (DMF) (1 ml, , followed 30 minntes later by 8- 

b elyloxy-5-R-oxiranyl-lH- q uinolin-2-one (53 mg, 0.18 mmol). The reacfion is heated at 

9QoC for 4 days. The solvent is evaporated and the residue purified by flash 

chromatogmphy.elutingwimEtOAc^Me 

(3aS,5R,«aR)-5-[R-2H84^oxy^ 

emylamino]-2<yclohexylmethyl-tetrahydrocydopentalc]pyrrole-l,3-dionea»d 
^Ls^-HR-^-benzyloxy-^^ 

2-cydohexylmethyltetrahydrocydopenta[c]-pyrrole-l,3-dione,MH + 544^ 
Suspension of <3aS,5R,6aR)-5-r>2- W ^ 
Mrosv^ylanmao^ohexyta^^ 

UdohexylmethyltemahydrocydopenmlOpyrrole-l.S.dione (29 mg, 0.05 mmol) and 10 /o 
Pd/C (11 mg) in MeOH (10 ml, is hydrogenated at 0.35 bar for 50 minutes. The reactmn 
ndxture is Altered through a Celite™ plug, washed with MeOH and the filtrate and 
washings are evaporated. The crude product is purified by preparative dun layer 
chromatography (multiple dutions with EtOAc) to afford a mixture of (3aS, R,«aR)-2- 
cyclohexylmemyl-HR-2%droxy-2-(8^^ 

yl,ethylamino]tetrahydro-cydopentalc]pyrrole-l,3-dioneand(3aS,5S,6aR,-2- 
cyclohexyhnemyl-5-[R-2>droxy^^ 

yl)ethylamino]tetrahydrocydopenta[c]pyrrole-l,3-dione, MH + 454. 



p»- rl ? 1>» 82 to 84 
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These compounds are prepared using procedures analogous to those used in Example 81 
using the appropriate amine. 

Pvamnle 85 

5-[R-2-({3aS,5R,6aR)-2-But^^ 

hydroxy-lH-quinolin-2-one and 5-[R-2-((3aS,5S,6aR)-2-butyloctahydxocy C lop e nt a [c] P yrrol- 
5-ylammo)-l-hy<h:oxyethyl]-8-hydroxy-lH-qmnolin-2-one 

(a) Methanesulfonyl chloride (1.93 ml, 24.9 mmol) is added to a cooled (0»Q solution of 
((7R,8S)-8-hydroxymeth y l-l J 4-dioxa-spiro[4.4]non-7-yl)-methanol (Tet. Lett., 2002, 43, 
4947; 1.17 g, 6.22 mmol) and triethyiamine (3.50 ml, 24.9 mmol) in dichloromethane (30 
ml) The reaction is stirred for 2 hours at 0°C and then partitioned between 
dichloromethane and iced water. The organic phase is washed with 1M aqueous HCl, 
saturated aqueous NaHCOa, brine, dried (MgS0 4 ) and evaporated to afford 
memanesulfonic acid (7R,8S)-8-me^^ 
ylmethyl ester, MH+ 345. 

(b) A suspension of methanesulfonic acid (7R,8S)-8-methanesulfonyloxymethyl-l,4- 
dioxaspiro-[4.4]non-7-ylmethyl ester (0.250 g, 0.73 mmol) in n-butylamine (1 ml) is heated 
at 90°C for 3 hours. The reaction is evaporated and partitioned between EtOAc and 2M 
aqueous NaOH. The organic phase is washed with brine, dried (MgSO.) and evaporated. 
The crude product is purified by flash chromatography, eluting with EtOAc to afford 
(3aR,6aS)-2-butyls^ 

(c) A solution of (3aR,6aS)-2-butylspiro[tetrahydrocyclopenta[c]pyrrole-5(lH),2'- 
[l,3]dioxo-lane] (1.02 g, 45.3 mmol) in 0.5M aqueous HCl is stirred at ambient temperature 
for 16 hours. After washing with ether, 2M aqueous NaOH is added and the mixture « 
extracted with EtOAc. The organic phase is washed with brine, dried (MgS0 4 ) and 
evaporated to afford (3aS,6aR)-2-butylhexahydrocyclopenta[clpyrrol-5-one, MH + 182. 

(d) A suspension of (3aS,6aR)-2-butylhexahydrocyclopenta[c]pyrrol-5-one (0.467 g, 2.58 
mmol), hydroxyzine hydrochloride (0.430 g, 6.19 mmol) and sodium acetate (0.842 g, 
6.19 mmol) in ethanol (21 ml) and water (7 ml) is heated to reflux for 1 hour. The ethanol 
is evaporated and the residue partitioned between saturated aqueous NaHCOa and EtOAc. 
The organic phase is washed with brine, dried (MgS0 4 ) and evaporated to afford (3aS,6aR)- 
2-butylhexahydrocydopenta[c]pyrrol-5-one oxime, MH+ 197. 

(e) Concentrated HCl (1.2 ml) is added to a solution of (3aS,6aR)-2-butylhexahydrocyclo- 
penta[c]pyrrol-5-one oxime (0.306 g, 1.56 mmol) in ethanol, followed by platinum oxide 
(84 mg) and the suspension is hydrogenated at 0.35 bar for 16 hours. Further portions of 
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platinum oxide (2 x 80 mg) are added until the reaction is complete after a total of 4 days. 
Water (20 ml) is added, the catalyst is filtered off and the filtrate evaporated to remove 
ethanol. The residue is treated with 1M aqueous NaOH and extracted with ether. The 
organic phase is washed with water, brine, dried (MgS0 4 ) and evaporated to afford a 
mixture of (3aS,5R,6aR)-2-butylortahydrocydopenta[c]pyrrol-5-ylamine and (3aS s 5S,6aR)- 
2-butyloctahydrocyclopenta[c]pyrrol-5-ylamine, MH+ 183. 

(f) N,0-Bis(trimethysilyl)acetamide (0.108 ml, 0.66 mmol) is added to a solution of 
(3aS,5R,6aR)-2-buiyloctahydrocyclopenta[c]pyrrol-5-ylarnineand(3aS,5S,6aR)-2- 
butyloctah y drocyclopenta[c]pyrrol-5-ylamine (0.159 g, 0.84 mmol) in DMF (1.5 ml), 
followed 30 minutes later by 8-benzyloxy-5-R-oxiranyl-lH-quinolin-2-one (0.171 g, 0.87 
mmol). The reaction is heated at 90-C for 16 hours and the solvent is evaporated. The 
residue is triturated with EtOAc and the supernatant liquors diluted with hexane, left to 
evaporate and triturated with ether. The crude product is purified by flash chromatography 
(12:1 dichloromethane/MeOH - 1:1 MeOH/ammonia gradient elution) to afford a mixture 
of g-benryloxy-5-IR^ 

hydroxyethyl3-lH.quinolin-2.one and 8 Wyloxy.5-[R-2-((3aS,5S,6aR)-2-butyloctahydr 0 - 
cyclopenta[c]pyrrol-5-ylamino)-l-hydroxyethyl]-lH-quinolin-2-one, MH+ 476. 

(g) A mixture of 8-benzyloxy-5-[R-2-((3aS,5R,6aR)-2-bu^^ 
ylarmno)-l-hydroxyethyl]-lH-quinolin-2-one and 8-benzyloxy-5-[R-2-((3aS 

butyloctahydrocyclopenta^ 

0.08 mmol) and 10% Pd/C (20 mg) in MeOH (10 ml) is hydrogenated at 0.35 bar for 45 
minutes. The reaction mixture is filtered through a Celite™ filter plug, washed with MeOH 
and the combined filtrate and washings evaporated. The residue is redissolved in MeOH 
and ether is added to precipitate a solid. The supernatant liquor is evaporated to afford a 
mixture of 5-[R-2-((3aS,5R,6aR)-2-butyloctahydrocyclopenta[c]pyrrol-5-ylamino)-l- 
hydroxyethyl]-8-hydroxy-lH-quinolin-2-one and 5-[R-2-((3aS,5S,6aR)-2-butyloctahydro- 
cyclopenta[c]pyrrol-5-ylamm^ 



Fvam ples 8 6 and 87 

These compounds are prepared using procedures analogous to those used in Example 
using the appropriate amine. 



Exam ple 88 
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5MR.2-rR-<6,7-Dihydro-5H^ , 
quinoBn-Z-oneand W-KW^^SH-mp^^^W*'™'^*- 
hydroxy-lH-quinolin-2-one 

(a) Sodium metal (0.345 g, 15.0 mmol) is dissolved in ethanol (20 ml) and diethyl ma onate 
(0 713 g 4.70 mmol) is added, followed by a snspension of 2,3,bis(chloromethyl)pyridine 
hydrochloride (Org. Process Res. Dev., 2002, 6, 938 ; 1.0 g, 4.70 mmol) in ethanol (15 ml) 
over 5 minutes. The reaction is heated to reflux for 5 hours, cooled to ambient temperature 
and filtered. The filtrate is evaporated, taken into water and extracted with ethyl acetate. 
The combined organic phases are washed with brine, dried (MgSO,) and evaporated. The 
crude product is purified by flash column chromatography (3:1 - 2:1 isohexanes-EtOAc 
gradient) to afford 5,7-dihydro-[l] P yri»dine-6,6-dicarboxyUc acid diethyl ester, MH* 264. 

(b) 5 7-Dihydro-[l]pyrindine-6,6-dicarboxyUc acid diethyl ester (0.953 g, 3.62 mmol) is 
taken' into concentrated hydrochloric acid, heated to reflux for 4 hours and evaporated to 
afford 6,7-dihydro-5H-[l]pyrindine.u-carboxylic acid hydrochloride. 6 C (DMSO-dS) 33.9 
(,) 34 5 («) 41.2 (d), 124.8 (d), 140.1 (d), 140.8 (d), 141.2 (s), 158.4 (s), 175.2 (s). 

(c) Triethylamine (1.50 ml, 10.79 mmol) is added to a cooled (0-C) solution of 6,7-dihydro- 
JH-[llpvrtadine-6<arboxylic acid hydrochloride (1.00 g, 5.02 mmol) in acetone (8 ml) and 
water (1 6 ml), followed by dropwise addition of ethyl chloroformate (0.721 ml, 7.54 mmol) 
over 5 minutes. The reaction is stirred at 0=C for 50 minutes, then a solution of sodmm 
azide (0.521 g, 8.04 mmol) in water (3 ml) is added. After 1.5 hours, the reaction is poured 
iuto brine and extracted with ether. The combined ether extracts are dried (Na 2 S0 4 ) and 
evaporated. The residue is taken into toluene (40 ml) and gradually heated to 100-C unttl 
gas evolution ceases. The solvent is evaporated, the residue taken into 6N hydrochloric acd 
and heated to reflux for 16 hours. After evaporation, the crude hydrochloride salt is taken 
into MeOH and polymer supported trisamine (10 g) is added, foUowed by decolourising 
charcoal. The suspension is filtered through a Celite™ filter pad and the filtrate evaporated. 
The resultant material is purified by flash column chromatography (20:1 OfcClrMeOH 
containing 1% triethylamine elution) to afford e,7-dihydro-5H-[l]pvrindin-6-yUmme. 6„ 

2 65 (1H dd J 15.9 5.1), 2.74 (1H dd J 16.6 5.1), 3.15 (1H dd J 16.1 7.0), 3.23 (1H dd J 
16.6 7.0), 3.83 (1H m), 6.97 (1H dd J 6.9 4.8 ), 7.42 (1H d J 6.9), 8.28 (1H d J 4.8). 
(d) A suspension of 6,7-dihydro-5H-[l]pyrindin-6-ylamine (74 mg, 0.55 mmol) and 8- 
benzyloxy-5-R-oxiranyl-lH-,uinolin.2-one (83 mg, 0.28 mmol) in 2-methoxyethyl ether 
(1.5 ml) is degassed by bubbling argon for 5 minutes, then heated in a sealed tube at 160-C 
for 22 hours. The solvent is evaporated and the residue sonicated with MeOH and filtered 
to remove insoluble material. The filtrate is evaporated and purified by preparative LCMS 
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( o- 9 5%ace,onitrue/wat«con«^ 

of8 benzyloxy-5-(R-MR-(6,7-d^ 

6 - y l) a nuncM-hydroxyethyl)-lH-,uinoUn.2.cne bi 8 (trifluoroacetate), MH + 428. 

A suspension of 8-b^loxy-5-|R-24R-(6,7-dm^^ 

hydroU^H-c^^^ 

sLwpyrindin-o-ylW^^ 

! 5 hours. The reaction mixture is filtered, evapora.ee. aud purified by preparatwe LCMS (0- 
„% acetonitrue/watercontaMngO.1% trifluoroacetic acid ^ent) to afford a™ of 
5-lR-2-[R-<o,7-dihydro-5H-[l]p^^^^ . 

JJ!Lebis(tri^^ 
i-hydroxyethyl^ymoxy-lH-qu^^ 

These compounds are prepared using procedures analogous to those used » Example 88 
using the appropriate amine. 

hy^xylU.onn-2^ 

Wpy ^^ylme«hyl)^o)-l^oxy-^ylr*hydro^-lH^om.2^. 

0 640 g, 3.21 mmol) and concentrated sulphuric acid (3 drops) in methanol (100 ml) . 
heated to reflux for3hours. The solvent is evaporated, the residue is treated wth saturated 
aqueous NaHCOa and extracted with EtOAc. The combined organic phases are washed 
with brine, dried (MgSO,) and evaporated to afford 6 ,7-dihydro-5H-[l]pyrmdme- 6 . 

carboxylic acid methyl ester, MH+ 178. ., . ,na?n„154 

,b) A soiudon of V-dihydro-SH-Mpyrindine-.-carboxylic acid methyl ester (0.450 „ 254 
mmol, in 7M methanolic ammonia is degassed and heated a, 100-C in a sealed tube for 24 
hrs The solvent is evaporated and the residue purified by flash chromatography (gradtent 
elu;ion20:lCH 2 Ch-MeOH-10:lCH 2 C k -MeOH-10:lCH 2 Cl,M^H + l% 
rriethylamine) to afford 6,7-dihydro-5H-[l]pyrinane^-carboxylic actd am.de, MH + 163. 
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portionwise » a suspense of L1AIH4 (0.204 g ^ ^ ^ 

(« 7 ^hydro-5H-tl]pyrindin-«-yl)methylam 1 ne. 5,35.2 (t), 

(d), 132.6 (d), 136.4 (s), 148.1 (a), M« J* ^ ^ ^ ^ ^ rf & 

(d) HO-bistm^ayl, acetam.de °" taDMp (1 . 2 ml , Afe r 

25 mins at ambient temperature, 8-benzyloxy ^ fc 

i.49 mmol) with stirring for 1.5 hours. The solvent , P 

and filtered through a Celite™ plug. The Utrate - P 1l]f>iyw . 
LC MS to afford a mixture of ^^^l^^) and 8-benzyloxy- 

ammoH-hydroxyethyll-lH-^^ 
KSVl-^^ydro-SH^din-^ 

bis(trifl uoroacemm,(2emg t 0.04mmol,an filtrate evaporated to 

hydrogena^at0.35barfor4^Ther««o n «f^ ( ^ 
afford 5-HR)-2-[(6,7-dmydro.5H-tllpynndm-e-yl^hyl) 
h ydroxy.lH-,uinolm-2-one bis(trifluoroacetate), MH + 352. 



These compounds 
using the appropriate amine. 



^^preparedusingproceduresWogoustothoseusedinBxample, 
using the appropriate amine. 
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^51^1141^ nced ares analogous to those used in Example 85, 

using R-8-berayloxy-S-o»ranyi in q 

E^-* 1 - 111 ^ prepared using procedure, ana,ogous to those used m Example 88, 
These compounds are prepared " an<J Ae appropri ate anune. 

using R-S-benzyloxy-S-oxn-anyl-lH-qmnoim 

feMlaBtoJ 51 d to th ose used in Example 97, 

using R-8-benzyloxy-5-oxiranyl 1M qu 

^^f^ . ^ procedures analogous to those used in Example 8 8, 

obtained under electrospray .omsafon conm 
acetoniuile-waterinthe presence of 0.1% form, acd. 

TABLES 
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mtooW -hydro Xy =«hyi]-8-tyd«»^- 1H - < i ,Unolill " 2 ' 0,,e 

W A solndon o£ ( S -5 Wo-mdan-2-,l)c ^ ^ ^ ^ „ 
0.7*0 g, 2.5^0^2-^0^ 

ae^edbybubbU.g argon forS^ reto for t .5 boors. The so.vent is 

reacti o» is warmed to ambient -P— ^ ^ t M NaOH (30 ml) is added, 

extracted with 0.5 M aqneons HCL The a P ^ ^ ^ ^ 

W Bi S (mmetby 1 sayl)acetannde(72 1 d,0.29 Je (DMF) (1 mi), 

yl) indan-2-ylamine (O.Uo g, 0.58 mmol, , ^ ^ (0 .«4 g, 0.389 

^nol). The mixtore is heated a. 85 C for ^ (EtOAc ,. 9S , S 

residoe is pnrified by Hash colnmn <*»-*W* \ „ a{ford 8-bensylo*y-5-lK-MS-5- 

(to n-2.y>>indan.^ 

(d , A sosoension of !.b«M^ S 5 in methanol (10 ml) is 

nl-e,apora t ed.Theresid = ^^ 



appropriate carbamic acid tert-buty. eater or amme. 
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b^loxy-S-R-oxiranyUH-quinoUn-^one. 

EsMkaSLml4a , „naredusta6 procedures that are analogous to 

Tto compounds of these Example, are prepared usmg P ^ 
^ose described in Example ISO using the appropnate carhannc 



amine. 



